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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device the reliability of which is high and 
a method for manufacturing this, 'for preventing 
disconnection of a metallic wiring, die to a thermal stress 
or the like. 

SOLUTION: A semiconductor device is provided with a 
low elastic modulus layer 20, having an opening at which 
the electrode of a semiconductor chip 10 is exposed, 
resin layer 15 interposed between the semiconductor 
chip 10 and the low elastic modulus layer 20, pad 30 
provided on the electrode of the semiconductor chip 1 0. 
land 32 provided on the low elastic modulus layer 20, 
metallic wiring 31 for connecting the land 32 with the pad 
30. a solder resist 50 on which the land 32 is opened, 
and metallic ball 4 provided on the land 32. The resin 
layer 15 has elastic modulus between the respective 
elastic moduli of the semiconductor chip 10 and that of 
the low elastic modulus layer 20, as well as a thermal 
expansion coefficient between the respective thermal 
expansion coefficients of the semiconductor ship 10 and 
that of the low elastic modulus layer 20. 
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(54) [^H^cOrS^^] 4^i^^^^:S^£:jC^(^^if 



(57) [wm] 

yz/ 1 0 (Dm.m±izm^f ^tifz/^ y K 3 0 i&wi^m 

® 2 0 cD±f'f5tt ^ > K 3 2 i:. ^ ^ > K 3 2 ch 

/t-y K 3 0 <h^^^^-r^rce6co^J^gS^3 1 <t, 
3 2 LriSttbnrcV N 5 0 i:. ^ 

> K 3 2 ±fCl5tt btl>^c^^:t^-;U 4 0 t ^il^. 
mi 5 ti, ^ig^^^.y y i 0 t{§:^^mm 2 0 <!:7ii^'#-4f 




! 

mm^mMUizr:>f£f)^^9\^^mm^^'^w^zmA.rz c t 

mt^nmmmi^'F ±^zm^i^ ^ nrzmm^mm^m^zm PL 

[mj^m4] m^m i - s cot^^rn^ i^^zt^mo^^^ 
mi^mmiz^i^^T. 

mmi&^iimm(D±^ZB^m^n. m^^<D^^mmiii^ 

- ^(D^^zm^/^^-xD^'m^i^^fxu^Mmm^iy 

- b t. 

5"-y '/^(Dmm^z^m^n^m^'j- \^ t^mizmxtz 
mi^mm^z^i^r . 

m ^:^^^ri^n^-r ^^i^m<Dm<Dm^^r^ zL 
im^m 6 ] m^m i - 4 coi^rn;^^ i ^(cia^co^ 

14 ^ ^ a: 7)^ ^ n^'tl W -r e ^ J!^^ ^ ^ CO TbI CO (i ^ ^ f >£> 

m^^mizi^i^x. 

mmiS:¥^^mm\tmmmm^mijiLrz^^<D^miz^\.^ 
xmEEi§:^i^mm(D±mf}^'bmB^^mi^^y y'cD^miz 
m^^x(D< ^is^(Dmmm^m?irz z: t^^m^-r^ 

mmnm^miti^'it^j:.oizmB^^mm^zm KDmam 

mizm 1 (Dmn^f)^m^^nrzmmmRzsmthLx^^^ 
^^m^^y y(D±izi&w^m^^r^mmm^mB^r^ 

mmmmizmm^ti. ii-^-Dmm^mm^iz^v^^^mM 



( 2 ) ^mW^ 1 1 - 2 0 4 5 6 0 

2 

[m^m 9 ] m^m s tRm<D^mi^^m<Dmm:^i^iz 

^BE.^m^m{z'DUf}^^^^m.mim=¥'(D±yjizm □ 
L. m^^mmt^^t9\^mmm<Dmmmi^t^n^miz 
mmr^rzisb(Dmm,i±Mn^\tc<iim^^^^^mm 
^m^T^nm^mizmA.rzct^^WLt't^^mi^^ 

[if^iii 0] m^^ms x\t9mm<D^^m^^m(Dm 
10 myjr^izisi^x. 

wim^mmuiz-::>rj,^^^n^m,m^^±^zAu. Pd, 

m:fji^iz^\.^x . 

mBE^mmm^zz:>uf)^^n^mmmf-±^z^mmmm^ 
20 i^mcDmmumm] 

[ 0 0 0 1 ] 

^^M^m=t^^^^^m^^mm.x^'DX. ^\z^mm^ 
t.<Dm\zi^n ^^%m,<D\%n'^^m^x ^ ^^m^^^^m^ 

XS^(DWyt-nM^\Zf^-^^^(DX^^. 
[ 0 0 0 2 ] 

^^tl^ ^^\Zt^':>X^tz. :L(T^fz^. 7^^:'J 

30 — ffl/l-y ^-v^'ch LTtiL OC ( U - K - :t > • ^ «y 

:7*') ^SON (x^->i!/-r'^h^<>-/>ij-H) 

^7^^T?I^ ^ tl, ^^(.MiT ABT--y$fij^ L^cii B G 
A (v-f • 7t^ — . //ij .y K . r u-r) (^^^¥0 
6 - 5 0 4 4 0 8 ^i:^^) chl^o Ac/1*y ^-i/*^'r^^^ 

[ 0 0 0 3 ] i^T, ;i BGAi:P?(^n^i;e3l5c7)4^^^g 

-r^, EI5(1, ;i B G Ai:li#tftl§i^^c04^^^|^^:& 
^■rE^gamT^-So ill 5 lc4o(/iT. 10 1tiN^>ix'x 
40 5'^£7:)4^#^#^T-^f^Mt- §^^^^-y I0 2ti^ 
^^^^y y lOlifClSftbtl/zSS^lEfgSi^-h, 10 
3 tl^ag^^-y yi 0 liiiB^Sg^x-hl 02i:OrB^ 

\z-s^^-t^\.u^t^u{^m^^m^ii^^. 1 0 4 fssH^[Hig§ 

H 1 0 2 U - K . 10 5 ti^^#:5".y 

y 1 0 1 T^^'^f-S^^i, 1 0 6 t^E^lHlSgi-- h 1 0 2 

(Dnmxp>'ox^m^'^mh^ut.^\^m.-t^tz^(D^ 

K(5m@T^-2>. IS! 5 (Z^-r cfc e> fr . B G A iiOf 

0 3^^L-ria^tHlg§^-h 1 0 2t'^^'^^t\tzmyk'^ 
50 ^L. 0 ico^^ll 0 SiE^lHlggv- 



3 

K 1 0 2 <D9V^nm I 0 6 tf}^. ^53- 'J - K 1 0 4 
[ 0 0 0 4 ] uBGAii\i^{ttl^^^MO^mi^^ 

^•y 1 0 1 ±ic, n^mm 1 0 6 tm9\^mmm i o e 

H 1 0 4 i ^ >5 i2^tHlg§ >^ 
- K 1 0 2 1 0 3 ^Ift-Lxm^t^. 

wr^o ^^tc, rxABj • ^- h>< ^'V K 

J;oT. g^53"J- H 1 0 4 <h^S 1 0 5 t^mmr^. 
t^±co;^ri{c^-DT, u BG At^ilti^^mi^mm^ 

mmux\^^rc. 

[ 0 0 0 5 ] 

'7^101 i:{£^f4^*^f:f 1 0 3 t(D^mizj^.tif}'im^ 

^, ^mi^^ -y :/ 1 0 1 tm^iim^n i o 3 chtofiigi 
[ 0 0 0 6 ] :^^m^t. ±Bi'<ftm(Dmm^m^-r^^<D 

[ 0 0 0 7 ] 

mm(Dmmyjii:^zm't ^^^^^mcx\^^^. 

[ 0 0 0 8 ] :^^m<Dm 1 <D^mi$^^mit. m^^muz 
BEm^tix^^^^o^z. ^m±izn.m'^^-r^^mi^^ 
y-^^t. ^m^^^yzf(D±izm^i^rimm^mthLrz{& 
^i±mm^. mi&^i^mm t^mi^^ yy'tcomizift^ 
■r^mmmt. 'pt^< th~^y)m^i^mm(D±izmifi- 
^timmiz^^m^ti^^mm^t^mpix^^^. 

[ 0 0 0 9 ] cnt-cto. mm^muLxm^f^ntzm 
^\^mmt. miS:w^mmt^mi^^yzrt<Dmiziff^ 
-r^mmm^t. {S:w^mm<D±izmf ^nmmizmm^ 
n^^Mis^i^^-r-s^^^^^-y yf)^^u^^m^m 

t(Dm{z^-r^fttiy}^. mmmizj:r:,xmi\>L^ri^mm 
^^-^mizu^. 

[0010] m^m 2 izmm.^nx^^^^o iz. m^^m 

1 (D^m^mmizisi^x . ^m^'^iz'Drs.y}^^^mm.m 
^"p^mizmx^ c ty^^xt 

[0 0 11] ztiiz^o. ^m^^mtn^m^iicDm 
X. 9vmn.mm'=F^^Lxmmizm^^ Athtix^ 
[0012] mj^m 3(cie^$tiTi.^^=fcoc, mikm 

2 <Di^^i$i^miz:h^^x . 9y^mmt^^±izi^^f '^nrz 
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[0 0 13] cntzcfco. ^^^i^^mt9v^m^t(Dm 
X. mB^mm^^Lxl.^'o^omm^zm^^Alht}x 

[0 0 1 4] If 4 izmm^tixi^^^oiz. m^m 
I 3 (D\.^-rnf}^ 1 -Doy^mi^mmiziii^x , {g^tt^ 
m<D±^zmm^ri. m^^cDs^^mm^iy- h<D±^zm 
^/'^i^-><Dm'^^s^^fxu^mm\B\miy-'ht. 
^[hisix- h ±<D^m^^^mih^tix^m^i^^ y y±co 
10 mmizmm^n^^^ - \^ t^m^zmpi^ z tf)^xt 

[00 15] cn(C^oTt), ^mi$^^y^ti§:¥^\^m 

m tcDmiz^r^fc^t!^^, mmmizj:':>x^i\^^ti^m 
m:^<^mizr^^. 

[0016] m^m 5 ^zmm^tixi^^j:o tc. m^^m 

[0 0 17] ZtHzJ:D. ^^frz9\-f}iztiLX^mi^^ 

20 -y •:/ti&w^mmi:<D^^m<D^miz^^mLx^'r^jt^ 

^mmm^z^-ox^^-^n^^ Lfz/)^':>x. ^m^m 
(7)mm^m±x^ . "eti^tmum^izmm^nrzn^ 
m.mi^'f-^mm^^mizMr^jttKDm^^i&^^x^. 

[0018] m^m 6 izmm^nxi^^^o {z. m^km 

[0 0 19] dtlfCizO, ^iftz^JznLX^m^'^y 

-f t{S:^^mmtcD^.mmm^(D^m^zmm ux^r^ 
n^,jt^f]f)K ^mi$^^y':/ti§:w^mmt(D^m(Dn^.m^ 
m^^^r^mmm^z^-ox^i^^n^. Ltzy)<^x. 
^mmm(Dmm^m±xt . "tn^nn^m^izmm^ 
nrz9^^mmi^T^^^^nmizn^^^.mti(Dmm^ 
i&uxt. f)^'D^mi^^y^tiS:Wiimm<t<Dm^^m 

[ 0 0 2 0 ] m^m7 izmm^tixi^^^oiz. m^m 
40 1 - e (Di^^^tif)^ 1 •D(D^^mi^^m^z:hi^x . i&^iim 
m\t^m^mthLtz^^(D^^{zm^xiS:Wi^mm(D± 
mf)^^^mi^^ y -^^o^^mizm^^xcDK v^^comm 
u^m^Lxi^ ^ z t.f)^m.iz0^Li^. 
[002 1] znizj:o . {&¥^^mm^^^t^< ^ zj^^ 
<Dmm^<D±^z^m^m^mB^-r ^(Dx. ^mi^'^y^ 
ti&wi^mm t<D^miz:hi.f^jt^tim^f}mm^ti. /j^ 
^^^^ L'^-r < z tiz^-DxmmmB^f)^^^ 
izu^. Lfzt^-ox. ^m^'^^^^mitx^ 
[ 0 0 2 2 ] :^^mcDmi(D^mi^mmconmyjj^^t. 
50 m^msiZBEm^tix^^^^oiz, m.m^^-^^^mi^ 




^i^<h, m^m^zt^m^n. fj^-DmB^^^zmzs^^iM 

[ 0 0 2 3 ] z<Dyj}^{z^n{t. ^n^'nu^^r^PL 

mizt^m^n. /)^'Dmmm±izMzs^^mm^^m5^-r lo 
^co-c. ^'^i^^yyt{S:w^mmt(Dm{z^r^ft^ti 
y)^. mmmiz^-^x^t\^^n^mm^mr^^mi^'^m 

[ 0 0 2 4 ] m^m9 izBE.m.^nxi.^^^oiz. m^m 
8 (D^mi^mm(Dmj^:^miz^\.^x , ^mmmiz-DU:^^ 
^9\-mm^i^^(D±:^izma^^b. m9\^^mm^i'a: 
9v^m^cDt^m^^t^mm.^izmmr^mmi^^in^ 
^tc <i±m^m-r^^mm^ms^r^xm^m:izmK^ 

[ 0 0 2 5 ] ZL<D:^^izj^ri . ^mmiZJ:'oX^m§E.m^ 20 

y)^^m^n^(Dx. /\>yn^'rmcD!^izmmm(Dt5^n 

^^±xt^. m^-^mm^^^r ^^mi^imm^mmx 

[ 0 0 2 6 ] mj^m 1 0 J: ^ tc. m^^ 

m 8 x\t9 (D^^m{^^m:(Dm5My7miz^l^x . ^mmn 
iz-Dfjiy)^^9V^mmi^^±izAu. Pd. xti/\>yco 
i^-rtif}^ 1 rDf}^^u^^mm^mf3%r~ixm-^^izmx 

e C t7)^X^ 

[ 0 0 2 7 ] cco;^fi (Ccfc 0 . m^^ntz^mm^z^'o 3o 
x/\>ymti^f}'if^±-r^(Dx. n^m^t^^-^^om 

[ 0 0 2 8 ] m^m 1 1 izmm^nxi^^^oiz. 
msxu9 (D^mi^mm(Dmi^yjmizm^x . ^mmm 
iz-Dr^i)^^^^nmt^^±izm^^mm^mB^^^xm 
'^W.^zm:^^ z. t^^x^ 

[ 0 0 2 9 ] c(Dyjmiz^n . w^n^^ ntzm^^mmiz 
<^'z>x^^m^t^^':>^ommiz^^m^n^. ^i^mm 
i±^^-r^^m^mm^mmx^^. 4o 

[ 0 0 3 0 ] 

(DM KDmrnrnmiz-Di^x . m I -^m 3 ^^mLu^'^'h 
mm-t^. mi\t. :^mmmmjz^^.^^^mi$^^m^v)i^ 
y-i-iy'x bcD-^^muLXTT^-rmmmx^^. mi 

fl^t^^T, 1 0 itm^^^i^ ZJ >f}^ ^U^^m^O x,/\ 

m^f}^'hu^^mi^mm{^^^i^m.r^^m^i$i^^y -/x 
^^v^i 0 (Dm^^tixi^fj.i.^mmiz^^m^nrz/'^^y so 



) I 1 - 2 0 4 5 6 0 
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K 3 0 7)^'Eg$tlT(.i^, ^m^^yy I 0 (D^MiZ^ 

m (m^-ttr) c7)±{c/\--y k 3 o /^^i^tt en. ^a-vk 

t!!^ 6;^ci:^m^g^ 1 5 7:?^'i5tt ^tlTt^^o I^JSg® 1 5co± 
tzli. K 3 0 ^^ytJ^-t±a J: e> IC, ig^Pti^W^^ 

Ife^^^*^;i^e/ci:^{t#i4_^® 2 0 ^'t^tt btlTl^^o 
^'f4^®2 0ti, /^-y h' 3 0 ;>^*S5S$nAc^©±co4'^ 

^^zMLxmmLrz< ^zs^cDmrnw^^ik^^-r^. zc 
x^ mmm 1 5 cD^i^mit. ^mi^^^y y 1 0 t/g^j^ 

^^20 i:^'^tl-^'nWt"'5?¥i4^co4^rB^cDM^^-r 

[ 0 0 3 1 ] i&wi±mm 2 0 (D^^iB^cD ±izi^. ^mi^ 
^•y y 1 0 tn-mm^^<Dmxm^^xihtir^rz^<D 
^^mmt^Tx^^ ^ > 2y)^m^^ti. i^^>k3 
2 ch/vy K 3 0 t ti^^E^ 3 1 ^iftLx^m^nx^^ 
-D^D . ±m^m 3 1 ti, iS:Wi^mm 2 0 ^^^-r^ 
< ^zsixcDmmm^(Dmmizt:^rz-oxm^^tixi^^^. 

i#ig^^.y ^COJtfCiSCiT. ^ > K 3 2 ^^COglS^fCtS 
V;L^y- Ui/X h 5 0 T^f^ff^j^S^tlTl^-S), ^>K320 
±fCfS, ?^gt^^^T^^^J^:t^-;U4 0 ;:>^'l5ttetlT 
I'^'So -r/ctt:*-^, V 1/ v-'X I- 5 0 coFf^ a^tiHtfi 

-r§^>H=3 2(z^^:J^-;i.4 0 Tii^'t^^^nfc^j^c;^^: 

[00 3 2] u±mmLfz^o iz. :^mmmm<D^mi^ 
mmizj:n^t. ^^cD^mi^^iy- hy)^^r^m^o- 
\'izJ:^mmizix?LX. iS:^i±mm 2 0 (D±^zm^^n 
rz9v^mmiQi^x$>^ ^ > 3 2 {&^mmm2 0(D 
mm<D±izt^rz'^xm^^ tifz^^M^s 1 ^^lt^ 
M (m^K-tt-f) ct^^^n^, Lfz^^-DX. ^hmxmm 

>it izMft^x^^^m^^m^mm^ti^. 
[ 0 0 3 3 ] ^fz. :^mmmm(D^^m<^mm^t. 4^^^ 
^ -y 1 0 izm^-xm^^^nrzmmm 1 5 tm^i^mm 2 
oio±{c^>H3 2 c^r^jniE^ 3 1 ty}^m^^n. m 
^ > h* 3 2 cD±iz^myn-)i 4 0 y)^^^^^nrzmm^^ 

[00 34] mmm 1 5 (DWi±mit^mp^^ y :f i 0 1 
iS:^iimm 2 0 ^7)^^ti^ti^^^wiim<D^^rB^(Dm^ 
^L. f)^^. mmmi s(D^.mmm^\t^mi^^y:fi 
0 tiS:^i±mm 2 0 tf)^^ti^tim-r ^^.mmm^cD^ 

^f^Rzj^m^m^miziii-f^. ^mi$^^y^isczj^m^(D 
m^i^t^D^cD^m^i&mx^^^ -rut:>t>. ^.j^t^^m- 
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[ 0 0 3 5 ] ^mi^mmjzm^^m^^m<Dmm:^m^z 

(a) - (e) . 1113 (a) . (b) ti. ^ti^timi 

[ 0 0 3 6 ] s-r, m2 (a) fc^fi;e>(i. ^m^^ 
y 1 0 (D^m±izmB^^titzmm i i i:/>: -y v^ - 

m^m^Ltzm^z^mLx. mmmi e ^m^r^, 

[0037] :kiZ. m2 (b) fC^-Tcfc^fC. ^Ig^ 1 
6 lC^LTIl7ti:^^i:^|iIl;^fT-:) r . ^^.1 1 co^53' 
;^l^'§^ □ L Tcl^^g^ 1 5 ^ff^S^f -So Z(Dm^f^Zi6\.^X. 

m^^tm^x¥n^xi>tfs,<'^n.^^mmLx. mau 

[0038] >XiZ. m2 (c) i:(112 (d) tlz^r^ 

2 1 2 0 ^BB^-r^. ^mm -I s^m 

^^mmLx. mu^izi6n^i§:^i^mm 2 0 (Dmmm 
t^^. mmi I iznLxmmx{^fj.< T'-y^-^izLx 
m^-t^. mmmi 5 h{&^^mm2 0 t^ff^^-r-sAc 

^#fC. (S^-fi^^ 2 0 ^ff^fi^t-^/zi^coie^Wf^ 2 1 

i: fl^ ^ ^ 1^ ^ ^ T ^ f 4 ^ ^ I. ^ , 
[00 39] ;^fz, iII2 (e) {C^Tcj:e>fC, 4^^^^^ 
•y y 1 0 co^Sc^^gfC^Dl^T. K^M^ri, X -y 

'j>^?i. cvDm^\t.m^m^^^m\z^^xmp.\t 
y / c \xf)^c^f^^^mnmm^m^f^{.ti\k\z. m^m, 
mmm\znLxn9~--y{/^no. ccDzti^z^-o 

T, ¥^^^5^ *y :/ 1 0 C03^®(3^ C^T/\' -y H 3 0 i ^ > 
K 3 2 i^^E^ 3 1 tf)^^U^m'^(D^mn^ — y^ 
m^-t^. — >\t. /^'yK3 0cD?g:. O^Otf 

>l&ch¥^^5"'y-/l 0C7)Mfi<h^#li:LT^i?!)6tlT 

[ 0 0 4 0 ] /^9-zL>^{t. ]^AT(D^o\zLxno . 
UT^^T^o ^COf^CX-y 5^>^f^{Cti?|| LT, ^Jl 

[004 1] /^is. 




5 ) 1 1 - 2 0 4 5 6 0 
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m,mi.XfR^(DJ^9 -'>%(D±.^z:z.y ^y^-TX^ m U 

X'y^>^-r'6C<hi::cfc 0 . E^/^rJ'-V^f^^LTtj 

[ 0 0 4 2 ] 'A\z. (13 (a) C7R-rj:^tc, /S^^^^ 
^20 co±icf^3^jiy U K L AcftfC. 

y ^ h V y ^ -i^m^mmLx . 5>K32cogi$ 

^^-OcJ^^T^i^'^tti-r^ J: e> C LT V JUy- Ui^X h 5 0 
^r-g^o C<7)y;U5^-U:>'X K 5 0 (CcfcoT. IE^/n'^ 
10 ->0^-&^>K3 2 J^^O^^r-^-S/^ -y K 3 0 

^@B^3 1 1^}^. mxmiz^i^^xm^brz/\y:^y)^h>^ 

[0043] ;^fc, 1^3 (b) fC^-Tcfc^lC. /N>y, 

m. zz-j^}imi)^^ti^. 'x\t/\yy^':>^:^nrz^m 
i)^^r^^±m^- — )i A 0 > H 3 2 <^i.\zmm.Lx . 

[ 0 0 4 4] ^nmmm(D^m{^mm<Dmim^m^z^n 
20 t^, ^m^^-j-fi 0 (D^m^zi^ux. nmi 

^mn i^tzi^^^mm 2 o (D^mB^^^-n-m\zm 

^T^il§2^ 3 1 €:ff^^L-^-r < , ^^^^iE^3 1/>^ 

[ 0 0 4 5 ] VcC^o, :*:|l5gff$.^-c:ti. WiMM 1 5 L 
T^^^^-yy 1 0 ±{Cl§(t bnfcigpii^^ 2 OCO± 

^z^m^mz it'^m^-^ntz. cti(cf-^;tT, Rtiici^ 

[ 0 0 4 6 ] *lllfgfF^,^(7)4^i^f*:gg(c^LT, H 5 CO 

^ijt^(D^m^mm^z^n\^. "f-^b^mm^y- h i o 2 
^^^-^^'S^^mih'^h^iDxm^ii^t^m^t^. ^tz. 
^mmny— h \ 0 2\t^mx^r^ . ^^^^^-y^^io 

1 (::i5^0ggi>- h l 0 2 ^t^^-T -5 Aci6 fc fil^fitg/j: 

nmmzix hcDm^^^tit^-h^-otz. mtz. mm i o 5 
t^m\Bi^y- N 1 0 2 f)^^mtELrz^^ u - k 1 0 4 
t^mmr^m^. ^iz^^mmmiz:hii^i^^izit. ^ 

5^ U - K 1 0 4 (Di^^m^t)^^'^^ < U-:>xm^f)'i^^L 

u^^<Dx. ^5i^'j - K 1 0 4 tmrn 1 0 5 toymmf)^ 

mtf^^tl^oX.^.^^LX^^fz. 

[ 0 0 4 7 ] (m2(Dmmmm) ^^m(Dm2cDmmm 
miz^.^^mi^^^miz-Di^x , ^ 4 LTij&a^-r 
So 1^4 (a) a^i^mmmmjzm^mmi^^m^^F'ru 
mm. m4 (b) \tm4 (a) coiv- iv^fc^tt-s^s 

ElT-^'So 1114 (a) . (b) (Ciit/^T, 10fi^J;tti' 
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Tt.^^. ccT% mmmi scDwamit. ^^mi^^yy 
1 0 ti&wi^mm 2 0 t^^^tx^'ti^r^w^m<D^m 

miW^w^cD^mo^m^^-r^. ^m^msi^t. ^^^^ 

y 1 0 <i:{g;^ti^^ 2 0 i CO ± (C ^ Ac o T fF^ 5^ 

^tirz^mm^^<hu o , ^^^^ y i o (Dmmi i iz 

(D±izmf^^ti. ^mMms i ^^lt^@ i nzmm 
^titzn^mmtm^X'^^o ^ > \^ 3 2 (Dmmiz^t. a 

[ 0 0 4 8 ] :^mmmm<D^mi^^miz^n{t. vtM(D 

'5^>H 3 2 7^^ {g^ii^g 2 0 <?5±fZt)rc^TfF^j5jc$ 
tlfc^MSE^ 3 1 LT^^ 1 1 (Ct^^^n-So L/r 

[ 0 0 4 9 ] ^T^c. i^fli® 1 5 cD^^mu^^mi^'^ v -f 
1 0 chfg^ii^^ 2 0 <h7:>?-^n-en^r -6^14^(0 4^ 

y 1 0 t.{^^^mm 2 0 i:;)^^^ti^'n=^-r^#?i^^f^ 

^(Dmit^ti^z^^^^^i^mx^^, rt^t:>t>. mmm 
1 ^ ^z^r^^.mtif)^^m.^ti^ c t\z^^x . m^^zm 
^^nrzm(Dmm^i^m^^^m^'mmi)^'m^^n^. 
[ 0 0 5 0 ] :^Mmmm\z%^^mW''-^mcDm^:^m^z 

[ 0 0 5 1 ] ^-r, mi (DMmmmt.m^(Dy3\^[z<^'D 
X. y 1 0 (D-^m ±.^zm^^ titz^m i i ^ 

[ 0 0 5 2 ] :k\z. ^mw-'f-^j y 1 0 (D^m<D^m^Z:^ 

mm^^ tmiz^r^xm^^tT i x c ufj-^^u^^mm 
mm^mB^Ltzmiz. m^mmmm\znLx/i9-~-y 

[ 0 0 5 3 ] m\ c^llSgJF^^i:PI^co;^fitCJ:oT/1^ 

[00 54] fs,^. i£:^Mfcfc;DT. Au. Pd-^A>y 

:y>h'3 2co^iQ{c;&gLTt>i:i^, 
[00 5 5] ^tz. #^^^'^^10 tD^EfCiDUT, 



6 ) ^WiW- 1 1 - 2 0 4 5 6 0 
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^>K3 2^^ai$'ttSJ:^CLT, l^^>K3 21^n 

[ 0 0 5 6 ] i^%ik'^^mo:>^m^mm,(DWik^mz^t\ 

[ 0 0 5 7 ] f=c^5, ^±i5£a^LAc#||5gfP^^Jc^5t^T 

ti. mmm i 5 ch/t^-te^^ 2 0 h^^tx^nw^^-t^ 
fz^\z. 'tn^nm.^^^^-^^m^z \ t,wmm2. 
10 i<h€:^^LAco ctitcfsg^-r, ^ti^^n^*:)^^ ;uA 

-y 1 0 £7)±{CiA 0 ^:b1±Acf^t;^7t, ^^LT, 

^^-y^i 0(^^@i i^^m^-tt-s, 

[ 0 0 5 8 ] M(3, •^n^'n(g;7ti40;:i:(.^^ig:^^^4t>ig 
6^iJDX, XtiX.y5^>^||C0^h^6^JfjnXfC=:toT. ¥^ 

^^-y^i oco^^ii i^^m^-y-^o 

[ 0 0 5 9 ] ;^j:i5, ^M^W^^ L T T i / C u ^ i^ffl b 
20 fzi)'^. ZLtWzWXXCx. W, Cu, NilP^f^fflLT 

[ 0 0 6 0 ] 

[^0^05^;^/^] 1^^^ 1 - 7 cD^s^tc^tntjf, 
MT^, ;0^-:::»4^^^^'y y<hfS^ii^® i:(7>ffj^^(5^± 

[ 0 0 6 1 ] if^r^s - 1 1 o^B^tcd^nt^, 

fg:?^11^^^^^^^^<h^jii:;^ff^fi!cL7^cf^{c, nmz 
<h<hL;to LAz7:?^'-:>T. «y :/chfS^^4^^i:C0 

(iSl®co^#/j:|f£fi^] 

[HI] :*^^q^COm 1 cDI^SgfF^lifCilS^^^^g:^ V 
[Ig!2] (a) — (e) , -^tX^'nim 1 <7) ^i^^i^^ 

cD^;ax?i^^-r^®^.-c^^o 

[(§13] (a) . (b) Ei. ^tl^'n^ 1 CD4^^#:i^g 

CO ii[ 5i X fi ^ -r s ^ ^ >2) » 

[gl4] (a) ti:$:^B^COm 2 CO||Mff^^fC^^4^3g^^ 
i^M^^T^^^HI-C^ 0 , (b) ti (a) (OlV-IV^ic 

[HIS] l3E^(7:)fS#'fi^|^^if ^ffl t.^Ac^^f^^g€:^-r 
50 [?^^C0I5^BJ] 



1 0 

1 1 

1 2 

1 5 

1 6 

2 0 



1 1 
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2 1 mm^^in (mmm) 

3 0 /I K 

3 1 ^MiS^ 

3 2 ^ > h' (51^^11®^^^) 

4 0 imB^mm) 

5 0 y;i/y-uv7.h (^^^) 






